PART 1: SOFTWARE 


qne PC-3000 uses an industry-standard IBM-compatible BIOS and Microsoft's 
¥g-DOS operating system. It also has a set of office productivity 
applications and accessories built in, and an extended BIOS and ROM 
pibrary for accessing and controlling the custom facilities and hardware. 


NOTE: Within this manual all numbers are in hexadecimal unless 
otherwise stated. 


1. Operational Information 


qhe main source of information for operating the PC-3000 is the PC-3000 
operation Manual. This section provides additional information not found 
in that manual. 


1.1 Undocumented Features 


character set, to suit personal 


The LCD can display two thicknesses of 
to teggle between the normal (thick) 


prezerences. If Popup is installed, 
and thin character set, press Fr 





If D:\AUTOEXEC.BAT or D:\CONFIG.SYS causes the system to hang and you do 
not have a boot memory card, reboot while hol ig down the R key ie hold 
down Ctrl, Alt and R and then press Del. The PC-3000 will boot from drive 
c rather than drive D, ignoring D:\AUTO -BAT and D:\CONFIG.SYS. It 
also renames D:\AUTOEXEC.BAT to D:\AUTOEXEC. BAD. 











To perform a cold boot (restore all system defaults to their initial 
settings and erase drives D and =), reboot while holding the C key down, 
then press B ie hold down Ctrl, Alt and C, then press Del and then B. 


2. The BIOS 


2.1 The Standard BIOs 


2.1.1 Interrupts 


mhe system BIOS supports the following standard IBM BIOS interrupts and 
functions: 


for full details, refer to any description of an IBM PC XT compatible 
BIOS. 


pivide by zero (Int 00H): 

Parameters: None 

Returns: Nothing 

Notes: 3ICS version displays error message. Re-vectored by DOS on 
boot. This interrupt is generated by the CPU when a division 
by 0 is attempted. 


Non Maskable Interrupt (Int 02H): 

Parameters: None 

Returns: Nothing 

Notes: NMIs are generated by hardware. On the Pc-3000 additional 
PC-3000 specific NMIs are used by the ASICs, which are 
completely transparent to IBM software. 


Print Screen (Int 05H): 
Parameters: None 
Returns: Nothing 


Timer Interrupt (Int 08H): 

Parameters: None 

Returns: Nothing. 

Notes: This interrupt is normally generated by the PPI 
approximately 18.2 times a second, but can be disabled to 
conserve power. 





Keyboard Interzupt (Int 9H): 

Parameters: None 

Returns: Nothing 

Notes: This interrupt is generated by the keyboard interface, each 
time a key is pressed or released. Scan codes read from the 
keyboard port (60H) are PC-compatible. Programs can revector 
this interrupt without problems. 


yideo services (Int 10H): 


parameters: 


Returns: 
Note: 


AH=00H Set video mode 

AH=01H Set cursor size 

AH=02H Set cursor position 
AH=03H Get cursor position 
AH=05H Set active display page 
AH=06H Scroll window up 
AH=07H Scroll window down 
Read character & att 
Write character & attribute 

Write character 

Write pixel 

Read pixel 

Write character in TTY mode 

Get current video mode 

Write character string 

Other registers: service dependent 

Service dependent 

The BIOS supports both MDA and CGA functions. 











Equipment list (Int 11): 


Parameters: 
Returns: 
Notes: 


Memory size 
Parameters: 
Returns: 


None 
AX 
If 
of 


is 






(Int 12H): 
None 
AX=Memory size (KB) 


Disk services (Int 13H): 


Parameters: 


Returns: 
Notes: 





PCMCIA services Floppy disk services 

Reset CCM system Reset controller 

Get status Get last status 

Read sector(s) Read sector(s) 

Write sector(s) Write sector(s) 

Verify sector(s) Verify sector(s) 

Format track (s) Format track(s) 

Hard disk only Hard disk only 

Hard disk only Hard disk only 

Not implemented Get disk parameters 

Not implemented Read DASD type 
AH=16H Not implemented Change line status 
AH=17H Not implemented Set DASD type 
AH=18H Not implemented Set media for format 


Service dependent 
If the drive code is in the range 0 to 3FH the BIOS assumes 
a floppy disk. If it is in the range 40H to 7FH the BIOS 
assumes a PCMCIA card. If it is 80H or above, the function 
is assumed to be handled by an external hard disk BIOS. 
The drive codes used are: 
0: Floppy disk drive 0 
1: Floppy disk drive 1 

: PCMCIA CCM 0 
PCMCIA CCM 1 
ROM disk 
SRAM disk 
PSRAM disk. 
For PCMCIA cards, service 5 (Format) does not use AL or 
ES:8X. It formats complete tracks. 





serial port services (Int 14H): 
parameters: AH=00H Initialize serial port 
AH=01H Send byte to serial port 
AH=02H Get byte from serial port 
AH=03H Serial port status 
AH=FFH Get Serial port settings 
DX=Serial port number 
Returns: Service dependent 
Note: AH=FFH returns the same information as passed to service o. 








Miscellanecus services (Int 15H): 
Parameters: AH=Service number 
Returns: rror ccde 

Note: PC XT Compatible 





es (Int 16H): 

Keyboard read 

Keyboard status 

Shift status 

Keyboard Write 

Extended Keyboard Read 
Extended Keyboard Status 
Extended Keyboard Shift Status 
Returns: Service dependent 


Keyboard servi 
Parameters: 





Parallel port services (Int 17H): 
Parameters: AH=00H Send byte to x 
H=01H Initialize p 
2H Printer status 
DX=Parallel port number 
Returns: Service dependent 








ROM-BASIC (Int 18H): 

Parameters: None 

Returns: Nothing 

Notes: Displays error message. 


Bootstrap loader (Int 19H): 

Parameters: None 

Returns: Nothing 

Notes: The drive boot order is CCM A (40H), CCM B (418), floppy 
drive (0) if present, hard disk (80H) if present, SRAM 
(43H), PSRAM (44H) and finally ROM (42H). (The numbers in 
brackets are the BIOS drive codes.) 


Clock services (Int 1AH): 

Parameters: AH=00H Read current clock 

Set current clock 

Read real time clock 

Set real time clock 

Read date 

Set date 

Set alarm time 

Reset alara 

Read Day Counter 
AH=0BH Write Day Counter 

Returns: Service dependent 





Sontrol-sreak (Int 18g): 
parameters: None 
eturns: Nothing 


User Tick service (Int 1cH): 
“atameters: None 


geturns: Nothing 


yideo parameters (Int 1DH): 

This is not a real interrupt. It simply provides a far 
pointer to the parameter table used to program the 6845 
registers in the Dvc ASic. 


yote: 


pisk base pointer (Int 1=H): 

Note: This is not a real interrupt. It simply provides a far 
pointer to the parameter table used to program the NPD765A 
compatible controller in the floppy disk unit. 


graphics bitmap pointer (Int 1FH): 

Note: This is not a real interrupt. It simply provides a far 
pointer to the bitmap for the top half of the character set 
(ASCII csdes 128 to 255 decimal). 


pcMCIA drive manager (Int 48H): 

parameters: As Int 13H for PCMCIA devices 

Returns: As Int 13H for PCMCIA devices 

Yotes: This interzupt is used by Int 13H to access PCMCIA devices, 
in a similar way that Int 40H is used by the Hard disk BIOS 
Int 13H to access floppy disks. 


User Alarm (Int 4AH): 
Parameters: None 
Returns: Nothing 


Note: This interrupt is used by internally by the alarn. 
extended BIOS Interface (Int 7EH): 
Parameters: Function specific 
Returns: Function specific 
Notes: See next saction 
2.1.2 Data Area 


The BIOS data area (00400..00500) is entirely PC xXT-compatible. 


2.1.3 Vector Area 


The interrupt vectors for Interrupts 2F..20 are controlled by MS-DOS. The 
BIOS vectors are as follows: 


Description 





Ha Code 128..255 CG pointer 


te 78.278 Disk parameter block pointer 
8 6865 video parameter block pointer 
i Clock tick service routine — 
i Keyooard break service routine 
a Time and date services 
Hf is Bootstrap startup routine 
eg 60.283 Displays “8ASIC not available (ROM BASIC on IBM PC) 
M4 Printer 1/0 services 
iH z Keyboard [1/0 services __ 
# 54.257 Miscellaneous 8105 functions 
iW 3 RS. .232C services 
2 Diskette services 
Memory size service 


Hy : Equioment list service 
. Display services 





O=NURUeNaorwnomn 











Printer interrupt _ 
Diskette attention internot 
GT retrace interrupt 


Keyboard interrupt 
18.2 Hz timer 


Print screen service 
Overflow interruoe 
Sreakpoint interrupt 
AMT interrupt 

Single step interrupt 
Division by 0 interrepe 





2.2 The Extended aros 


qhe system BIOS also provides a wide range of extensions, for controlling 
the non-standard hardware and other functions. This section describes the 
gocumented services which may be used by applications. Note that there 
are other, undocumented, services which should not be used by 
applications. 


2.2.1 Principle of operation 


extended BIOS services (XBS) are all accessed through the Extended BIOS 
inter=ace (X83I). This takes the group number in AH and the sub-service in 
AL. 7 XBI uses an interzupt-based calling mechanism. It calls the 
specified routine with DS set to BIOS data by the XBI. You cannot pass 
parameters in AX, only BX, CX, DX, SI, DI and ES. AH, BX, CX, DX, SI, DI 
and ES are available to pass returns. 






an error code may be returned in AH. All unimplemented services return 
Al-set to OFFH. The carry flag (CF) is also used to indicate an error in 
a service. To call an XBS service: 


mov ax, service 
int XBI (7£3) 


The XBI uses the same interrupt as the RII, with all xBI group numbers 
having bit 7 set. The RLI interrupt pre-processor passes control to the 
esrrect handler. 


The core services are described in detail in the following sections. To 
summarize: 





Grow number | Description 
caw) 


1. System services 





t Configuration services 





2 CPU Reset services 





3 Power Management services 


A Timer control services 








z. Peripneral services 





r National sucport services 





"1. Password services 








18. Miscellaneous services 





2.2.2 Service 0: System services 


Get version number: 
Parameters: AX=HAND_GETVER (8007h) 


Returns: CX=Version number (packed BCD) e.g. 1000H 
ES:BX=Text string ($ terminated) e.g. '1.000$' 
Note: This service returns the current BIOS version number. 


2.2.3 Service 1: Configuration 


Get system configuration: 
Parameters: AX=CONF_REPORT (8100h) 


Returns: BX: DX=Bit packed 
Note: BX bit meanings: 
FEDCBA9876543210 

x x IBM PCE 

x xX Reserved 

x Xx Reserved 

apd Reserved 

b ae Ext Floppy disk 

x x Reserved 

xx Reserved 

x Reserved 


x EMS Support 


DX bit meanings: 
FEDCBA9876543210 
KHIR Product code 
eo. Internal Disk type 
x x Internal Keyboard 
ba i 3 Internal Video type 
be ae ASIC type 


x x CPU Type 


eee rE 1nn/UInEnEEIEEENEETEnEEENEINEEEEnEENEEEEEENEEEEEEEEEEEEEEEEREEREEEEEEERE EERE 


be Reserved 
3. LC contrat services 
9. DVC Video services 
fe PCNCIA COM services 
t Tone generation services 


Le 
1 








IBM PCE: 


00 ROM based version 


Ol Pc Enulator 


Reserved 


: 00 
ol 
10 
11 


Reserved 


EMS Support: 0 


disk: 


Not supported 
Reserved 


Reserved 
" 


OO Not supported 
Ol Reserved 

10 Reserved 

12 " 


Lolo} 
ol 
10 
1l 


Not supported 
NEC 765 


Reserved 
” 


Not supported 
Reserved 
Reserved 
Reserved 


Not supported 


1 Supported 
Internal Disk type: 00 Non PCMCIA 
Ol PCMCIA Ver 1. 
10 PCMCIA Ver 2.0 
lt ” 
Int Keyboard type: 00 Pre Int 9H conversion 
Ol Int 9H direct 
10 ” 
1 " 
Int Video type: 000 MDA No attribs 
ool MDA Attribs 
010 CGA Attribs 
oll MDA/CGA Attribs (DV) 
100 an 
101 e 
110 n 
111 m 
CPU type: 00 Intel 80c338 
Ol Reserved 
10 a 
11 siz 
2.2.4 Service 2: CPU reset 


Report reason for CPU reset: 


arameters: 


AX=RSET_REASON 
turns: 


(8200h) 


DL=CPU reset cause: 


30H Hardware cold boot 





40H Hardware chilly boot 
20H rdware warm boot 
10H Wake up via interrupt 
08H Jump to reset vector 
04H Reserved 

02H Reserved 

O1H Enulator boot 


If DL= 10H, CH=Interrupt source: 





20H keyboard 

10K keyboard 

08H Power status service 
04H Internal service 

02H PCMCIA memory 

O1H Memory access violation 


If CH= 04H, CL=Internal service: 





20H Real-time clock interrupt 
10H DTC tick interrupt 

08H DT¢c timer interrupt 

04H SPc activity timer interrupt 
02H Programmable address trap 
O1H Keyboard power down interrupt 


2.2.5 Service 3: Power management 


Get processor clock speed: 


Parameters: 
Returns: 


Note: 


AX=POW_GETSPD (8300h) 

X=Table of values (MHz) 

CH=Index into table 

CcL=Curzrent value at index 

This reads the current CPU clock speed and returns the 
closest value in the CPU clock speed table. The table is a 
null-terminated list of hexadecimal bytes sorted in 
ascending order. 








Set processor clock speed: 


Parameters: 
Returns: 
Note: 


Get time to 
Parameters: 
turns: 


Note: 


Set tine to 
arameters: 


AX=POW_SETSPD (8301h) 

CL=New value (MHz) 

CL=Old value (MHz) 

The value passed is altered to the nearest entry in the 
clock speed table. 


Power down: 

AX=POW_GETDLY (8304h) 

ES:BX=Table of values (in minutes) 

CH=Index into table 

CL=current value 

Uses a null-terninated table of bytes sorted in ascending 
order, although 0 is a valid entry if it exists as the first 
entry. 


Power down: 
AX=POW_SETDLY (3305h) 


New value, minutes (0=no power down) 


Returns: 


CL=0ld value 
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The value passed is altered to the nearest value in the 
table. This service will power the machine down after a 
pericd of keyboard inactivity. The machine will only be 
powered down if the BIOS detects an idle program (e.g. rapid 
polling of the keyboard). 


Note: 





stop processor clock: 

parameters: AX=POW_HLTPCLX (830Ch) 

Returns: Nothing 

Notes: An application can call this service to stop internal 
processing and save power. It returns at the next key press 
or timer tick. It dces not modify the normal cleck speed 
setting. 
Also see "Set low power mede” (below). 


Initiate power down: 

Parameters: AX=POW_POWDOWN (830Eh) 

Returns: Nothing 

Note: This service saves the current machine context and then 
powers down selected parts of the machine using ASC_DVCOFF 
and ASC_POWOFF. It ms on a user-initiated power-up, via 
POW_POWCONT. 





continue power up: 

Parameters: AX=POW_POWCONT (830Fh) 

Returns: Nothing 

Note: This service is called by the BIOS CPU Reset nodule to 
restore the system context saved by POW_POWDOWN. It should 


mever be called by an application. 





Set low power mode 
Parameters: AX=POW_SETLPM (8312h) 
CxX=Power control bits 
Returns: CX=Old power control bits 
Note: 0 (LPSER)=Serial port off (except in INT 14H) 
1 (LPPAR)=Parallel port off (except in INT 17H) 





2 (LPAUD)=Audio amp power off 

3 (LPLCD)=LCD power off 

4 (LPKBD)=Keyboard (turns CPU power off if keyboard polling 
detected) 


5 (LPTIM)=Timer (turns off INT 08H generation) 

6 (LPPRF)=Do not turn parallel port off (power will not be 
turned off after it has been turned on by an INT 17H call. 
Power is turned off when the machine is turned off 

7 (LPSTP)=Do not stop the clock (the CPU clock will not be 
stopped by the POW_HLTPCLK command) 





Default low power mode is LPSER+LPPAR+LPKBD+LPTIM+LPPRF 


Get low power mode: 

Parameters: AX=POW_GETLPM (8313h) 

Returns: CX=Old power control bits 

Note: See "Set low power mede" (above) for CX details. 


Serial power on: 

Parameters: AX=POW_SERON (8318h) 

Returns: Nothing 

Note: This switches on the serial port power. 





Serial power off: 
Parameters: AX POW_SEROF 
Returns: Nothing 
Note: This switches off the serial port power. 





F (83139h) 





parallel power on: 


parameters: AX=POW_PARON (831Ah) 
Returns: Nothing 
Note: This switches on the parallel pert power. 


parallel power off: 





parameters: AX=POW_PAROFF (8313h) 
Returns: 
Note: This switches off the parallel port power. 


et current power state: 
G P 








Parameters: AX=POW_GETCPS (821Ch) 
Returns: CL=Power sources active 
Note: Bit O Serial port 
Bit 1 Parallel port 
Bit 2 Audio Amp power 
Bit 3. LCD power 
Bit 4 Shut down 
Bit 5 Expansion bus 
Bit 6 /PSRAM power 
Bit 7 PU power 





2.2.6 Service 4: Timer control 


Pause for period: 
Parameters: AX=' IM_PAUSE (8404h) 








DX=Time to delay (DTC Ticks), MSW 
fon, * , Lsw 
Returns: Nothing 
Note: Sets machine into low power mode and waits for a specified 


period. 


Wait for period or keypress: 


Parameters: AX=TIM_KBPAUSE (8405h) 
DX=Time to delay (DTC Ticks), MSW 
Cx= us , Lsw 
Returns: Nothing 
Note: If the delay is cancelled by a key press, 
discarded. 


2.2.7 Service 6: Reserved 


(Reserved) : 








Parameters: AX 
Returns: cL= 
Note: 


(Reserved) : 
Parameters: 





AX= 





Returns: 
Note; 


(Reserved 3 

@tameters: 
Returns: 
Note: 
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that key press is 
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2.2.8 Service 8: LCD control 


get contrast setting: 

parameters: AX=LCD _GETCON (8802h) 

Returns: CL=Current value (0..FF 

Note: This service returns the current DVC contrast setting. 


set contrast control: 

parameters: AX=LCD_SETCON (8803h) 
CL=New value 

Returns: CL=0ld value 

Note: This service sets the DVC contrast setting. The value passed 
is adjusted to fit the contrast range. 


Decrement contrast control: 

Parameters: AX=LCD_DECCON (3306h) 

Returns: CL=0 if reached Limit 

Note: The contrast is decremented within the min/max contrast 
range specified by LCD _SETRANGE. 


Increment contrast control: 

Parameters: AX=LCD_INCCON (8807h) 

Returns: =0 if reached limit 

Note: The contrast is incremented within the min/max contrast 
range specified by LCD_SETRANGE. 





2.2.9 Service 9: DVC video 


Get gray scale: 
Parameters: AX=VID_GETSCA (8902h) 





CH=Shade number (1..2) 
Returns: CL=Shade data 
Note: Gray scales are generated by illuminating pixels on an eight 


frame cycle. Setting bits in CL specifies on which frames a 
pixel should be illuminated. 


Set gray scale: 

Parameters: AX=VID_SETSCA (8903h) 
CH=Shade number (1..2) 
CL=New shade data 

Returns: CL=Old shade data 


Decrement gray scale: 
Parameters: AX=VID_DECSCA (8904h) 
CH=Shade number (1..2) 
Returns: CL=0 if reached limit 
Note: This service lightens the specified gray scale. 


Increment gray scale: 
Parameters: AX=VID_INCSCA (8905h) 
CH=Shade number (1..2) 





Returns: CL=0 if reached limit 
Ste: This service darkens the specified gray scale. 


rt inverse video state: 
@ameters: AX=VID_GETINV (3906h) 


Returns: CL=Current state 
‘te: cL=0 Inverse off (black on white) 
OFFH Inverse on (white on black) 





st inverse video state: 
aneters: AX=VID_SETINV (8907h) 
ClL=New state 
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peturns: CL=Old state 


See "Get inverse video state" for CL details. 


goggle inverse video: 








parameters: AX=VID_. (8908h) 
geturns: CL=Current state 
yote: CL=0 Inverse off (black on white) 


OFFH Inverse on (white on black) 


get character set width: 
parameters: AX=VID_GETWID (8912h) 





Returns: CL=Character set width 
Note: L=0 Thick character set 
1 Thin character set 


get character set width: 
parameters: AX=VID_SETWID (8913h) 





CL=Character set width 
Returns: L=Old state 
Note: cL=0 Thick character set 









L 
If the » 
converted. 


character set 
th is changed, any loaded character sets will be 


2.2.10 Service A: PCMCIA CCM 


Get physical slot status: 
Parameters: AX=CCM_PHYSTAT (8A02h) 
DL=Slot (OC! lot A, ODH=slot B) 





Returns: CL=Status 

Note: This returns write protect/card present/card changed since 
last access type information by physically monitoring the 
ccM. 


BitO=1 Card present 
Bitl=1 Write protected 
Bit2=1 Card changed 
Bit3..7 Reserved 


2.2.11 Service C: Tone generation 


Initialize sound: 

Parameters: AX=TON_INIT (8C00h) 

Returns: Nothing 

Note: Resets the PC sound generators. 


Get sound enable/disable state: 
Parameters: AX=TON_GETSTA (8C02h) 
Returns: CL=Enable state 
Bito=1 Click enabled 
Bitl=1 Beep enabled 
Bit2=1 Tone enabled 
Bit3=l Alarm enabled 
Bit6=1 All enabled 
Bit7=1l Audio amp enabled 
Note: If Bité is 0, all sounds are disabled. 


Mes sound enable/disable state: 
atameters: AX=TON_SETSTA (8C03h) 





CH=Mask of bits to modify 
R CL=New enable state (as above) 
NaceeeS: L=Old enable state ; 
Cte: See "Get sound enable/disable state" for details of CL. 


Enable is active high. 
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generate beep: 

parameters: AX=TON_ 
eng 
peturns: Nothing 


P (8C35h) 
(ms) 





generate tone: 

parameters: AX=TON_TONE (8C06h) 
BX=Tone 0..93 (see below) 
CX=Length (ms) 


Returns: Nothing 

Notes: The tones are defined as follows: 
Tone Octave Note Frequency 
fe) {0} D 
L 0 DF 
2 co} E 
3 QO 
93 7 





Generate alarm: 
Parameters: AX=TON_ALARM (8C07h) 


Cx=Length 0 .. 8191 (secs) 
Returns: CX=Scan code of key pressed to halt alarm (zero if timeout) 
Note: The alarm sounds for the length of time in CX or until the 


user presses a key. 


Generate note: 
Parameters: AX=TON_NOTE (8C08h) 
BL=Octave 0 .. 7 


BH=Note 0 .. 6 (A... G), 80 .. 86H (A# .. G#) 
CX=Length (ms) 
Returns: cr=Invalid note 
Notes: See "Generate tone" (above) for a description of octave and 


mete numbers. This service cannot produce CO or C#0. 


2.2.12 Service E: Peripherals 


Set serial port (COM1/COM2) destination: 

Parameters: AX=PER_SETCOM (8E07h) 
cL=0 Disabled 
cL=1 CoML 
CcL=2 COM2 

Returns: Nothing 

Note: This selects how the DVC configures the serial port in the 
I/O map. It also sets the relevant I/O base address in the 
BIOS data area. 


Get serial port (COM1/COM2) destination: 

Parameters: AX=PER_GETCOM (8E06h) 

Returns: CL=0 ~ Disabled 
cL=1 COM1 

; CL=2  COoM2 . 

Note: This service reports how the DvC configures the serial port 
in the I/O map. 


ak Parallel port (LPT1/LPT2) descination: 
goameters: AX=PER_GETPAR (8£08h) 
Sturns: cL=0 Disabled 

L=L LPTL 

Cz=2 0s LPT2 


yote: This service reports how the DVC configures the parallel 

. port in the I/O map. 

get parallel port (LPT1/LPT2) destination: 

parameters: AX=PER_S 
L=0 Disabled 

cL LPT1l 

cL LPT2 

Nothing 

This selects how the Dvc configures the parallel port in the 

I/O map. It also sets the relevant I/O base address in the 

BIOS data area. 








geturns: 
yote: 


2.2.13 Service F: National support 


Get language: 

parameters: AX=NAT_GETLAN (8F00h) 

Returns: CL=Current language 

yote: This service returns the language currently in use on the 
macaine. The language ID codes are: 





ENGLISH equ O1H 
FRENCH equ 02H 
GERMAN equ 03H 
SPANISH equ 04H 
ITALIAN equ OSH 
SWEDISH equ 06H 
DUTCH equ 07H 


Set language: 
Parameters: AX=NAT_SETLAN (8FO1h) 
CL=New language 


Returns: CL=0ld language 
Note: See "Get language" for details of CL. 


2.2.14 Service 11: Passwords 


Get password: 

Parameters: AX=PAS_GETPWD (9100h) 

Returns: L=0 Password is not set 
non-0 Password is set 


2.2.15 Service 13: Battery control 


Get battery status: 
Parameters: AX=BAT_GETBATSTA (9302h) 
Returns: CL=Battery status 
Mote: Current battery status: 
BitoO=1 External power low 
Bitl=1 CCM A: battery low 
Bit2=1 CCM B: battery low 
Bit3=1 Expansion bus unit (floppy drive) batteries flat 
Bit4=1 Expansion bus unit (floppy drive) batteries low 
BitS=1 Lithium battery flat 
Bité=1 AA batteries flat 
it7=1 AA batteries low 


2.2.16 Service 18: Miscellaneous 
16 peste LcD status panel: 


Reeemeters: AX=MSC_STATUS (9801h) 
Urns: Nothing 
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yote: This forces an update of the LCD status Panel. 
ot system: 
parameters: AX=MSC_RE30OT (9802h) 
CL=Boot type requested 
geturns 2 Nothing 
yote: L=0 Warn boot 
1 Chilly boot 
2 Cold beot 
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3. TRE Card Drives 
me PC-3000 has two memory card ves, which conform with the PCMCIA 
geandard, release 1.0. This section describes the format used for Pc-3000 
gencry cards with reference to that standard. For the complete standard, 
gentact PCMCIA at: 








personal Computer Memory Card Internaticnal Association 
1030B East Duane Avenue 


sunnyvale 
california 94086 


g.S-A 
phone: (408) 720-0107 
ax: (408) 720-9416 


3.1 Overview of the PCMCIA standard 
Te standard is organized into the following layers: 


face and electrical characteristics of 





0 Physical Layer: the inte 
cards. 


L Basic Compatibi Layer: the minimum level of card data 
organization req ed. Each card must contain a Card Information 
tructure (CIS) which provides Level 1 information about the card's 
devices, such as their size and speed; this information is termed 
the Metaformat. The CIS can also contain information about the 
card's organization at Levels 2, 3 and 4. 





2 Data Recording Format Layer: hew the data is organized at the lowest 
level, similar to the physical format of a floppy disk. A 
traditional DOS file system or boot block is not specified or 
required. 


3 Data Organization Layer: how data is logically organized on the 
card. The possibilities are: 


* DOS (or other operating system) file system 


A DOS file system may be used with any of the appropriate (blocked) 
Level 2 organizations. 


‘ System-Specific Layer: standards applicable to a particular 
Operating environment. 


The Pc-3000 format conforms with the standard for layers 1 to 4 for a DOS 
fle systen. 

3.2 The card Information Structure (CIS) 
layer l specifies that the card must have a CIS starting at address 0 of 


He card's Attribute-Memory space. The CIS is a variable-length chain (or 
inked list) of data blocks or "tuples" having the following format: 
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Table 1: Tuple Format 





| TPL_CooE Tuple code: CISTPL_xxx; see Table 2 


TPL_LINK Offset to next tuole in the list. This can be viewed as 
the rumoer of additional bytes in tuple, excluding this 
byte. (n-1) 


Bytes specific to this tuple 





2 0 of each tuple contains a tuple code. A code of FFH indicates that 


there are no more tuples in the list. 


pyte 1 of each tuple contains a link to the next tuple in the list. If 
this byte is 0, the tuple body is empty. If it is FFH, then this is the 
jast tuple in the list. 

qhere are thus two ways to mark the end of the tuple list: a tuple code 
of FFH or a tuple link of FFH. The PC-3000 format uses the first method 
of indicating the end of the list when formatting a card, but will 
recognize either methcd when reading a card. 


jhe tuple ccdes are as follows: 
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Table 2: Tuple Code i 











de vane ] deseriacien 

a CISTPL_NULL Null tuple - ignore. 

1 CISTPL_JEVICE The cevice information tusie (Common Memory). 

27 (Reserved for future, upward-comoatible versions of the device- information i 
tole.) 








(Reserved for future, incompatible versions of the device- information tuple.) 



































10H CISTPL_CHECKSUM The checksum-controt tuole. 
118 CISTPL_LONGLINK_A The long-tink-contral tuple (to Attribute Memory). 

12H CISTPL_LONGLINK_¢ The long-Link-controt tute (to Common Memory). 

13H CISTPL_LINKTARGET The Link-target-controt tuole. 

16H L_NO_UINK The no-link-controt tule. | 
15H Levet 1 version / srocuct-information tusle. 

16H The alternate-tanguage-string tupie. | 
174 CiSTAL_DEVICE_A 











bute Memory device information. | 


18H EDEC_C programming information for Common Memory. 


ae nec n cee eee ee eee ee 
19H CISTPL_sEDEC_A 4EDEC programming information for Attribute Memory. 








1A CLSTPL_CFIG The configuraple-card tune. | 








18H CISTPL_ENTRY The configuracion-entry tuple. 





onditions device informacion for Common Memory. | 





1cH CISTPL_JEVICE_oc | Other operating 


Other operating cenditions device informaticn for Attribute Memory. 








CISTPL_DEVICE_OA 











1H. .3FH (Reserved for future stancardi zation.) 
oH CISTPL_VERS_2 The Level-2 version tuote. | 
Gt CISTPL_FORMAT The format tuple. 

62H CISTPL_GECMETRY The geometry tuple. 
















CISTPL_3YTECROER The byte order 








CISTPL_DATE The card initialisation date tule. 














CISTPL_ca the card organization tuple. 





The CIS is normally written when formatting the card, and then rarely (if 
ever) updated. The PC-3000 BIOS recognizes the following tuples: DEVICE, 
LONGLINK_A, LONGLINK_C, LINKTARGET, NO_LINK, FORMAT, END, DATE and ORG. 


3.3 The Pc-3000 CIS 


The Pc-3000 CIS is written when the card is formatted and consists of the 
following tuples 





* link target control 
bd vers_2 

. date 

= format 

+ 


Organisation 


21 


no link 


end of list 





1. Other tuple codes (types) are not 
the card when formatting. 


will new be descr 
and are ignored 





3.3.1 Link Target Control 


tuple simply defines the star= of the CIS and is used to help check 
the linked list in intact: 


tex 
[avee 7toe}|s |} 6 | 3s} 2] t | a | ayes 
— 


This tuple describes the 














TPL_COOE CISTPL_TARGET (13H) | j13} 

TPLLLINK (03H) } fost 

TPLTG_TAG (Mers” | |43}49{s31 
TAG ¢ ) | 1 





3.3.2 Vers_2 


al erganizaticn of the data on the card: 





Hex 

Bytes 
TPL_coOE CISTPL_VERS_2 (COM) fea} 
TPL_LINK (164) {14} 


TPLLV2_VERS (OOH) 
TPLLV2_CoMPLY (GOH) 


[zlzl 


TPLLV2_OINOEX (XXXXH) | xx) xx} 
TPLLV2_RSV6, TPLLV2_RSV7 (COOCH) {00/00} 


TPLLV2_VSPECS, TPLLV2_VSPEC? (GOOCH) 
TPLLY2_NHOR (OTH) 
TPLLY2_CEM ("SHARP™,0) [53}48141/52|50/00) 








TPLLY2_INFO ("PC-3000", 0) $0/43}33/30]30/30/00| * 
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aytes 2..3 are the standardization version (bytes 2..3). 

sytes 4..5 are the start address of the data. 

aytes 6..7 are reserved. 

gytes 8..9 are vender-specific data (net used). 

Byte 10 is the number of copies of the CIS on the device (one) 

pytes 11..16 are the software vendor who formatted the card (SHARP). 


aytes 17..22 are a description of the card's intended use (PC-3000). 


3.3.3 Date 


this tuple defines the data and time when the card was formatted (read 
from the RTC): 








TPL_CCOE CISTPL_DATE (44H) 
TPL_LINK (04H) 








Where HHH, MMM and SSS are the hour (0..23), minute (0..59) and second 
(0..29; multiply by 2) and DAY, MON and YEAR are the day (1..31), month 
(1..12) and year (0..127, where 0 is 1980, 1 is 1981 etc). 


3.3.4 Format 


This tuple defines the card format, in compliance with Layer 2 of the 
standard: 










0 | TPL_COOE CISTPL_FORMAT (41H) 


[einem 


Byte 2 specifies that the card format is disk-like. 


















wie 3 specifies that the card does not use any error-detection codes and 
es not reserve any memory for storing then. 


wees 4..7 (TPLFMT_OFFSET) specify the absolute byte address of the first 
ta byte governed by this tuple, as a 32 bit number with the LSB first. 





Bytes 8. 


as 1 (TPLFMT_NBYTES) specify the number of bytes in the partition, 
a 32 


number with the LSB first. 
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ces 12--13 (TPLFMT_8KSZ) specify that the number of data bytes in each 
glock in the partition is 200H ie the block size is 512 bytes (as 
Zecommended by the standard). 


.17 (TPLFMT_NBLOCKS) specify the number of data blocks in the 


qytes_ 14: : - 1 
ad is stored as a 32 bit number with the LSB first. 


garzition, an 


3.3.5 Organisation 


uple specifies that the partition is organized into a file system 

















mis 

(pyte 2) and has a DOS format (bytes 3..6): 
Hex 

fee; 7? Te ts Tet s tet i a] ive 

ro | TPL_CCOE CISTPL_ORG (46H) | esl 

md TPL_LINK (OSH) j fost 

r2| TPLCRGTYPE_FS (OOH) | |eot 

i 

7.5 1 TPLCRG_OESC ("90S",0) | [exieF|s3ic0) 





3.3.6 No Link 
nk operations should not be performed: 





This tuple specifies that long-1 





3.3.7 End of List 


This tuple simply indicates the end of the CIS: 


Hex 
Bytes 


TPL_CCOE CISTPL_END (FFH) (FF 
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4. File formats of built in PIMs software 


4.1 SPREADSHEET 


me file format is LOTUS 1-2-3 release 1 (the extensicn is .WKS). 


4.2 EDITOR 


ghe file format is ASCII. The following control codes buried in the file 
are interpreted: 


om I TAB 
crRL M cR 


all other control codes are saved and restored unchanged except for null, 
which will terminate the load. 


ind of line (wordwrap) is saved as <SPACE><CR LF>. End of Paragraph is a 
single <CR LF>, or <CR LF><CR LF> if preceded by a space. 


Zach paragraph can be up to 32K3 in size, and there can be up to approx. 
5,000 paragraphs per document. 


It is not necessary for the file to be terminated with CTRL-Z. 

If loading from the Editcr into another program, it may be necessary to 
remove the <CR LF> within paragraphs, otherwise two spaces will appear at 
the wordwrap point. 

<Example of the save format>: 

The<SPACE>Editor<SPACE>itsel £<SPACE>is<SPACE>very<SPACE><CR LF> 
load<SPACE>tolerant.<CR LF> 

<CR LF> 


This is one paragraph. 
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403 ADDRESS BOOK 


flat file database. The indexing is done dynamically at 
and not built into the file format. 





js is @ 
os. e 
paciae, 


ae file format is ASCII. 
be 


qcn record can be made up of any number of fields up to a maximum of 


ecore size of 32KB. 


gach field is variable length from 1 to 255 characters. 


yecords are separated by <CR LF><CR LF>. 


me first field in each record is used by the program for SORTING and to 
vse the TELEPHONE number. It is laid out as 


7 
gave (variable length) <SPACE>TELEPHONE (variable length) . 





the NAME is sorted, and the TELEPHONE number parsed. 

zfa line is proceeded by a sen -colon, it is a comment, and is not 
srinted. 

3 

cexample:> 

smith, Sharp (07435)11111<cCR LF> 


product Planning<CR LF> 
Yara, Japan<CR LF> 


CR LF> 
jMet on February 1,'90<CR LF> 
<CR LF> 
Peter Norman, AAA Software (206)1111111<CR LF> 
Yanager, OEM Accounts<CR LF> 
<CR LF> 
atc... 
4.4 DIARY 


The file format is also ASCII. Appointments, repeated or one-off are only 
stored once. Alarmed appointments are stored with the prefix '@'. 


Repeated appointments are with one of the following prefixes: 


a daily repeat 
a non-weekend 
Ww weekly 

2 monthly 

Y yearly 


Tis is language independent (it is always stored as d,n,m and y whatever 
le language) . 


Weointments can be up to 220 characters in length. 


Tines are stored in am/pm format (e.g. 10:30p) as hh:mma (for a.m.) or 
‘Unp (for p.m.). 
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gine ranges are stered with a hyphen (e.g. 10:30a-11:30a). 


pates are stored in English format (dd/mm/yyyy) . 
eexamples>: 


6/12/1990 My birthday today<CR LF> 
12:00p Squash with Peter<CR LF> 
g:00p- 9:00p Xmas drinks<CR LF> 
1/01/1991<CR LF> 
11:00a Arrive<CR LF> 
11:30a Cup of coffee<CR LF> 
11:30a Read newspapers<CR LF> 
d@ 11:50a Eat lunch<CR LF> 
@ 4:00p Get ready to go home<cR Lr> 
4:30p Go home<CR LF> 


4.5 TODO 


The file format is ASCII. Each item is contained on a line of up to 255 
characters. 


the first character is a <SPACE> if the item has not been ticked as done. 
If it is ticked, it contains the character '¢' (ASCII 251). 


Each item is separated by <CR LF>. Blank lines are deleted on load. 
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g. Diagnostic Software 


qne system includes an extensive diagnostic utility, DIAG, which can be 
wun from the DOS command line to test many aspects of operation of the 
gystem and attached peripherals. For details, see the description of the 
praG utility in the "Pc-3000 Operation Manual”. 
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6. Boot and Power On Self Test (POST) 
qiere are three types of boots on the PC-3000: 
A warm boot, caused by pressing Ctrl-Alt-Del or jumping to the resec 


vector with 1234H in the reset reason at 00472H of the BIOS data 
area. 


1 


(other than a warm boot) with a valid secure SRAM area. 


3 A cold beot, which happens whenever the machine is reset or booted 
and the secure SRAM is invalid. 


pc-3000 memory devices are split into pages of 16K3yte each and the CFU 


address space is split into frames also of 16KByte each. 


6.1 Common Boot Initialisation 

The four pages of the BIOS ROM are mapced into the top four frames of the 
1MByte CPU address space (FO0O00H = . The PC sound generator is 
switched off. The NUM, CAPS and SCROLL LOCK indicators on the LCD stat 
panel are all lit, then the DMAC, PIT, PIC and PPI are all initialized. 
On cold and chilly boots, the CPU speed is reset to 10MHz. Then the 
copyright message is displayed and a block of I/O registers to be used as 
scratch areas are tested. 











The machine then pauses for about two seconds, checking whether the B or 
R keys are pressed. If R is pressed, the machine wi. force a boot fron 

drive C: (the ROM disk). If B is pressed and C was pressed at the starz 

eof the boot, a cold boot will be forced. After the pause, the LCD status 
panel is cleared. 





6.2 Warm Boot Initialisation 


On a warm boot, no memory testing is carried out, the machine just 
ccntinues with the BIOS initialisation. 


6.3 Chilly Boot Initialisation 


The first stage of a chilly boot is an initial test of the memory mapper 
(see "Exercizing the Memory Mapper", section 6.7). Then the SRAM size is 
Tetrieved from secure SRAM, where it was saved on a previous chilly boot, 
py a non-destructive test of the specified amount is carried out as 
Ollows. 


For each byte of the SRAM, the byte is read and its value preserved. A 
Pattern is written to the byte, then checked. The pattern is inverted, 
then written and checked, and finally the original value is restored. 

Control then Passes to the PSRAM test in the cold boot initialisation. 


6.4 Cold Boot Initialisation 


The first stage of a cold boot is an initial test of the memory mapper 
(see “Exercizing the Memory Mapper", section 6.7). 
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6.5 SRAM test 





me SRAM is then sized (see "Chip Sizi , section 6.3) assuming a 
saximum of 1 chip of 16 pages (the maxinun the ASIC can control). The 
gacnine then performs an address line fill and check (see "Address Line 
ion 6.9) and an EMS mapping test (see "EMS Testing", section 
SRAM. Finally the SRAM is data tested (see "Data Integrity 
n 6.11) and its size saved in the secure SRAM data area. 









me banner is then redisplayed (as the screen was destroyed when the SRAM 
test was carried out) with the SRAM size. 


6.6 PSRAM test 


me PSRAM is sized assuming a maximum of 4 chips of 256 pages, and the 
result stored in secure SRAM. Next the address line fill and check is 
performed, followed by the EMS mapping and data tests. Finally, the total 
psRAM size is displayed and BIOS initialisation takes place. 





6.7 Exercizing the Memory Mapper 

performed by mapping a page of 
to each frame in the CPU address 
cears in the relevant frame. 





an initial test of the memory mapper is 
the BIOS containing a special signature 
space and checking that the signature 





6.8 Chip Sizing 


chip sizing is carried out as follews. Given a maximum number of chips 
and pages per chip, map in each page and write a null to the byte at 
offset 0 to initialize the device before sizing. Starting with page 0 of 
the first chip, map in the page and check for an ID string. If the ID is 
not found write the ID string followed by the page and chip numbers. If 
the ID for page 0 is found, the page mapping must have wrapped back to 0 
and the number of pages in the chip is then known. This is then repeated 
with any other chips. 








If the page 0 ID is not found before the maximum number of pages is 
exceeded, then the previously tested chip must have been the last 
Physical chip and the number of chips is then known. If a chip contains a 
different number of pages than previous chips, or a page contains an ID 
trom a previous page or chip, the sizing is terminated with an error. 


6.9 Address Line Test 


Given the memory size determined by the chip sizing, all pages of all 

Chips are filled with OFFH. Next, on each page, a pattern is written to 

the addresses corresponding to each address line e.g. Ad=offset 1, 

M=offset 2, A2=offset 4, A3=offset 8 etc. Each byte written to is 

Compared against OFFH before the write, as is every unwritten byte. After 
1 Pages on all chips have been written to, the patterns are checked to 

‘sure that a write to one page hasn't written to another. If this has 
dened the test is terminated with an address line error. 


6.10 EMS Testing 


ae EMS mapping control for a device is checked by macoing the first page 
that device to each frame in the CPU address space in turn, and 
Secking that a write to any other frame does not write to tne currently 
®cupied fran 
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6.21 Data Iategrity Test 


given © 
gevice 


i 


ding the 


he memory size determined by the chip sizing, every page of a 

is data tested as follows. For each page of the device, a pattern 
written tc every byte, then every byte is read to check it: is, stilL 
pattern. This process is then repeated with the pattern's 


gaplement, after which the page is initialized to a default value (0). 


6.12 POST Error Codes 


002 


9002 


0003 


9004 


0005 


0006 


0007 


00038 


a009 


Qooa 


I/O register test failed because a value read from a 
register wasn't the same as the value written to it. 





Initial test of the memory mapper failed because the BIOS 
signature could not be found in the frame that the signature 
page was currently mapped to. 


Chilly boot SRAM test failed because a value read from a 
byte did not match the value written to it. 


Address line test failed because a byte was found to contain 
a value written to another address. 


Data test failed because a byte didn't hold the pattern 
written to it. 

Unused 

Chip sizing failed because a page on a chip contained the 


signature written to an earlier page on that chip. 


Chip sizing failed because a page on a chip contained the 
signature written to a previous chip. 
Chip sizing failed because the chip size didn't match the 


size of previous chips. 


S mapping test failed because a write to an unoccupied 
ame wrote to the currently mapped page. 
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q. Power Management 


Fok Overview 


w#icient power management is of great imporcance on a battery operated 
gaonine, in maximizing the operating time per set of batteries. Software 
jays 2 key role in power management on the PC-3000. This chapter covers 
gil of the pewer management aspects of the machine, how they should be 
ased and how they are all connected. 





tals (LPSER etc.) are symbols defined in 
the bits which set the various states 


yot2 that the names in capi 
section 2.2.5 which speci 


described. 















7.2 Low Power Mode 


yote that the following devices can be turned on and off software 
control: serial port, parallel port, audio amel r, LCD, keyboard, 
tiner, For ormation on control 








g and monitoring power modes, see 
"set low power mode" and "Get low power mode", in section 2.2.5. 





7.2.1 Serial Port (LPSER) 


the serial port power is off until INT 14H is called and turns off when 
INT 14H exits, allowing serial port communication while minimizing power 
usage. Most application programs do not use INT 14H for serial 
communication so would require serial port power to be permanently on. 











7.2.2 Parallel Port (LPPAR and LPPRF) 


The parallel port power is off until INT 17H is called, when power is 
applied to the parallel port. Most applicatien programs use INT 17H for 
Printing so ke ng the parallel port power off will save power and 
application programs should still work. 





Once power has been applied it is only turned off on exit from INT 17H if 
LPRF is not set. If LPPRF is set then power will only be turned off when 
the machine is powered off. The LPPRF function is used for printers that 
fannot cope with the parallel port lines turning on and off frequently as 
Power is applied and then removed. 


7.2.3 Reserved 


7.2.4 Keyboard (LPXBD) 


Tf the keyboard detects polling (see "Keyboard Polling", section 7.4) 
en the machine will stop the processor. An event, such as a keypress, 
“ll wake the processor up. 


7.2.5 Timer ticks (LPTIéM) 


r O8H (timer tick) is normally generated 18.2 times a second, but can 

ti turned off to save power. While not all application programs rely on 
sow many game programs do, so turning ticks off may stop games working 
Tectly. 
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7.2.6 Stop Processor (LPSTP) 


gropping the processor turns off the power ta the CPU. This may cause 
roblems for hardware which uses DMA. Setting this option stops the 
rocessor from ever being turned off (except when the machine powers 
down) - 


oof 


7.3 Power Management State 


7.3.1 Auto Power Down Timer (COUNTSET) 


after a keypress or a long pericd of activity (INT 16H not called for two 
system timer ticks), the auto power down time is reloaded. When the auto 
power down time has been loaded the COUNTSET bit stops the APD counter 
from being reloaded. If this bit is not set then the counter will be 
reloaded on the next INT 16H service 01H or 11H or the next HLTPCLK. The 


APD counter is always reloaded on a key press/release. 





7.3.2 Keypress (KEYPRESS) 





pressing any keyboard key sets this bit. This bit can be cleared and 
tested to see if a keypress or release has occurred. 


7.3.3 Keyboard Looping (KEYLCOP) 


If the system is polling the keyboard and therefore probably not doing 
anything, this bit is used to show that the system is in an idle state 
(see "Keyboard Polling", section 7.4). 








7.3.4 Keyboard Read (KEYWAIT) 
The system is inside INT 16H function 00H or 10H waiting for a key. If nc 


character is available inside a keyboard read then the system calls 
ELTPCLK. 


7.3.5 User Requested Power Down (USERREQ) 


The user has requested a power down. Used by software that is active but 
Would like the machine to power down at the next auto power down request. 


7.3.6 Always Power Down (MUSTAPD) 


Any auto power down request will be granted. This option can be set by 
@ user if they do not want APD to be based on system activity. USERREQ 
and MUSTAPD are quite similar. USERREQ is intended to be set and then 
Cleared by application programs, MUSTAPD is for the user to set once to 
@ sure the machine powers down. 


7.3.7 Force Power Down (FORCEPD) 


Mea to make sure the next auto power down request will actually power 
WN. After a power down this option is cleared. 


7.3.8 Inside POW_HLTPCLX (HLTPCLXZ) 


ise by the system to flag that it is inside a HLTPCLK, and therefore 
@ 
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7.4 Keyboard Polling 


In order for the system to save power it must be able to detect when the 
systes is inactive. When the system is just displaying a prompt it may 
jook imactive, but is normally very active calling INT 16H service 01H. 
che syStem detects how active it is by counting how many calls are made 
to INT 16 service 01H and 11H (keyboard status and keyboard extended 
gratus) over a time period (1/13.2 of a second). If a keyboard status 
read is made within the current time period then the call count is 
incremented. If the call is made and the time has moved to the next time 
geriod then the last tine pericd's count is used to determine if the 
system is active. The count is compared with a low power threshold value 
that is dependent on the clock speed, if the count is above this value 
then the KEYLOOP bit is set. If the loop count is below the low power 
threshold value then the KEYLOOP bit is cleared. 











agter a long period of activity (when keyboard status has not been called 
for over two time periods), i= none of the force auto power down bits 
(USERREQ+MUSTAPD+FORCEPD) is set then the APD timer is reloaded. 











on a keyboard status when no character is available and KEYLOOP and LPKBD 
are set then the system has detected inactivity so it calls HLTPCLK 
sending the machine to sleep, waiting for an event to wake the machine 
up. 





7.5 Halting The Processor (HLTPCLA) 


Stopping the processor and clock can save a lot of power. HLTPCLK turns 
off power to them. When an event occurs (any type of interrupt) the 
machine will wake up the processor and return to the user. The user can 
then test for the required event. Keyboard read uses this method to save 
power, only returning to the user when a character is available and 
spending the rest of the time asleep. 


ELTPCLK will not turn o the processor under the following conditions: 





* LPSTP is set. 
bs A key is pressed (key repeats would not be generated). 
* The expansion unit is powered. 


* There are scan codes waiting to be serviced. 


7.6 Auto Power Down 


The auto power down time can be set using SETDLY. The APD time will be 
feloaded on every key press/release and if the system detects activity 
See "Keyboard Polling", section 7.4). 


Mhen the APD count is reached a request for an APD is made. This request 
Vill only be granted if the system is inactive (KEYLOOP) or if one of the 
re power down bits is set (USERREQ+MUSTAPD+FORCEPD) . 


Mer an auto power down the FORCEPD bit is cleared. 
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7.7 Processor Clock Speed 


qne processor clock speed can be set to speeds from 10MHz to 1MHz. 
glowing the clock dramatically reduces the amount of power used by the 
system, but will of course make it take longer ta execute code. If no 
significant execution is taking place and the processor clock cannot be 
gcopped, you should reduce the processor clock speed to save battery 


yite- 


agcer a low AA battery warning, the processor clock speed is reduced to 
reduce the drain on the batteries. It is restored automatically when 
fresh batteries are inserted. 


7.8 Direct Power Switching 


qt is possible to turn power on to specific parts of the machine rather 
than use low power mcde. SETCPS can be used tao turn on or off the power 
to all major parts of the system (Serial, Parallel, Audio, LCD, 
ixpansion). Serial Communication software csculd switch on and off the 
serial port at the required time. Applications that print could turn off 
the parallel port power once they have fi hed using the printer so the 
machine would not have to wait for the next power down before turning of 
power to the parallel port. 








te set up for serial interrupts 
(serial interrupts unmasked and the inte vector pointing away fron 
the BIOS), then the machine will not tur: the serial port buffers or 
the DVC clock. This means increased pow sumption while the machine 
is off, but a serial interrupt will wake the machine up. Use SETPDS to 
turn off the serial and parallel port power on a power down if this 
eption is not required. 





7.9 Timer Control Services 


The timer control services are an excellent way of saving power. Pausing, 
waiting for a key or timed polling can all be handled through the timer 
services. While the machine is pausing HLTPCLX is called to save power. 


A timer service can be used to keep the machine ticking over. A good 
example of this is a clock. The clock only needs to be updated once a 
Rinute or once a second. While the clock is not being updated the machine 
Can be in power saving mode. 


7.10 Reserved 


